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AMENDMENTS TO THE CLAIMS: 

1. (Currently Amended) A method of determining the oil fraction of a fluid emulsion 
comprising heavy, oil /bitumen and water hv direct measurement comprising the steps 

of: ... 

(a) providing a low field NMR relaxometer, 

(b) measuring and recording the Tj relaxation spectrum of the emulsion at a 
temperature allowing recovery of the T 2 spectrum of the heavy oil/bitumen, 
substantially separate fr om a T, water peak: 

M H^Tmining a distinguishing T* cutoff value; 

(d) measuring the total amplitude (A 9 ») of the spectrum at T 2 times less than and 
equal to the t 2 cutoff value (Aw); and 

(e) converting A** to a weight value by dividing A* by the amplitude index of an oil 
standard {Alon^of known weight (A^»)s_and. 

(f) using the weight value to determine the oil frac tion of the fluid emulsion. 

2. (Original) The method of claim 1 wherein the temperature is about 30°C and, the T 2 
cutoff value is about 10 milliseconds. 

3. (Currently Amended) A method of determining the water fraction of a fluid emulsion 
comprising heavy oil /bitumen and water by M ™* measurement comprising the steps 

of: 

(a) providing a low field NMR relaxometer, 

(b) measuring and recording the T 2 relaxation spectrum of the emulsion; 

(c) determining a djstin£uishinflT 2 cutoff value; 

(d) measuring the total amplitude {A^ of the spectrunvat T 2 times greater than the T 2 
cutoff value (Aw); aad 
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(e) converting A* to a weight value by dividing Aw by the amplitude index of a.water 

standard (Al^. of known weight (A^rjand 
(ft using the weight value to determine the w ater fraction. 

4. (Previously Amended) The method of claim 3 further comprising the steps of 
determining the total weight of the sample and determining the oil fraction of the 
emulsion by subtracting the water fraction of the sample from die total weight of the 
sample. 



5. (Currently Amended) An apparatus determining hv direct measurement the oil 
fraction of a flowing fluid emulsion comprising heavy oil/bitumen and water 
comprising: 

(a) a low field NMR relaxometer having a NMR magnet positioned in proximity to a 
channel through which the emulsion flows, said relaxometer for measuring the T 2 
spectrum of a «»■ sample at a tempera ture allowing recovery of the Ti 
spectrum of the heavy oil/bitumen, substantially separ ate from a water 
peaki 

(h\ means for identifying a distinguishi ng cutoff value: 

£cl.means connected to the relaxometer for measuring total T 2 amplitude below a the 
T 2 cutoff value vahie, wherein a substantial portion of the spectrum attributable to 
the oil is at T 2 values less than or equal to the T 2 cutoff value; and 

(d) means for converting the total T 2 amplitude value to a weight valueiand 

frt means for determining the weight valu e to determine the oil fraction of the 
fluid emulsion. 

6. (Original) The apparatus of claim 5 wherein the T 2 cutoff value value is about 10 
milliseconds. 
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7. (Original) The apparatus of claim 5 wherein the relaxometer operates at less than about 2 
MHz. 

8. (Original) The apparatus of claim 7 wherein the relaxometer operates at about 1 MHz. 

9. (Original) The apparatus of claim 5 further comprising a heater for heating the emulsion 
flow. 

10. (Currently Amended) . An apparatus for determining hv direct measurement the oil 
fraction of a fluid emulsion comprising heavy oil/bjmmen and water comprising: 

(a) means for obtaining a sample of the emulsion; 

(b) a low field NMR relaxometer <&r measuring the T 2 spectrum of the sample aLi 
temperature allowing recovery of the T> spect rum of the heavy oil/bitumen, 
substantially separate from a Tt water peak ; 

fcl means for identifying a distinguish ing T, cutoff value: 

(d) means connected to the NMR relaxometer for measuring total T 2 amplitude below 
a theTa cutoff value, wherein a substantial portion of the spectrum attributable to 
the oil is at T 2 values less than or equal to the T2 cutoff value; 

M means for converting the total T 2 amplitude value to a weight valueiand 

ffl means for determini n g the weight value to determine th e nil fraction of the 
fluid emulsion. 

1 1 . (Currently Amended) A method of determining hy direct measurement the oil fraction 
and water fraction of a fluid emulsion comprising heavy oil/bitumen and water 
comprising the steps of: 

(a) providing a low field NMR relaxometer; 
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(b) measuring and recording the T z relaxation spectrum of the emulsion at a 
temperature allowing recovery of the T 2 spectrum of the heavy oil ^ b itume n 
substantially separate f rom a water peak: 

(c) determining a dMSfiMiiMniTi cutoff value; 

(d) measuring the total amplitude {A^ f the spectrum at T 2 times less than and equal 
to the T 3 cutoff value; (A»ii)t 

(e) converting Aon to a weight value by dividing Aon by the amplitude index of an oil 
standard ( AJ B \\\ of known weight ^U); 

(f) measuring the total amplitude {A^ of the spectrum at T 2 times greater than the T 2 
cutoff value (Av^-aad 

(g) converting A w to a weight value by dividing A w by the amplitude index of a water 
standard £Alw).of known weight fAjU); and 

(h) using the oil weight value and the water w eight value to determine tbe oil 
fraction and water fraction respectively^ 
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